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STATUS OF CLAIMS 
Claims 1 through 20 are pending in the above-identified patent appUcation. Claims 1- 
4, 9-12, and 17-18 remain rejected under 35 U.S.C. § 103(a) as being unpatentable over Laor (United 
States Patent Number 6,031,947). The Examiner has indicated that claims 5-8, 13-16, and 19-20 
5 would be allowable if rewritten in independent form including all of the limitations of the base 
claims and any intervening claims. 

STATUS OF AMENDMENTS 
There have been no amendments filed subsequent to the final rejection. 

10 

SUMMARY OF INVENTION 
The present invention is directed to a method and apparatus for aligning and 
maintaining the alignment of the transmitting unit and the receiving unit in an optical wireless 
communication system. The receiving unit includes an optical bundle positioned at the focal point of 

15 an objective optic element. The optical bundle is comprised of an array of optical fibers, arranged 
surrounding the receiving fiber. (Page 5, lines 9-24.) The receiving unit also includes a number of 
detectors that measure the optical signal strength on a corresponding fiber in the optical bundle. 
(Page 4, line 29, to page 5, line 8.) The array of fibers is used to detect the location of the received 
signal relative to the receiving optical fiber and to provide feedback to adjust the orientation of the 

20 optical bundle to optimize the received signal strength. When misalignment occurs between the 
received signal and the receiving fiber, some of the incident received signal will be captured by one 
or more of the outer optical fibers. (Page 5, line 25, to page 6, line 4.) The amplitude of each of the 
generated signals are then compared to each other, thereby giving a direction in which to drive the 
optical bundle back into alignment with the received signal. (Page 7, line 12, to page 8, line 10.) 

25 The present invention provides automatic tracking using the information-carrying optical signal, 
without the need for a separate laser. 
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ISSUES PRESENTED FOR REVIEW 
Whether claims 1-4, 9-12, and 17-18 are properly rejected under 35 U.S.C. §103(a) as 



being unpatentable over Laor. 



5 GROUPING OF CLAIMS 

The rejected claims do not stand and fall together. More particularly, for the reasons 
given below. Applicant believes that each of the dependent claims 4/12/18 provide independent 
bases for patentability apart from the rejected independent claims. 

10 ARGUMENT 

Claims 1, 9, and 17 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 

Laor. In particular, the Examiner asserts that Laor discloses "a method of aligning fiber ends 

including using a bundle with a receiving fiber that analyzes the signal strengths of the surrounding 

fibers relative to the receiving fiber in order to detect the location and provide a feedback for precise 

15 ahgnment (col. 3, lines 14-24 and col. 5, lines 53-64)." 

Applicants note that Laor is directed to aligning bundles of fibers containing control 
and communication signals. The alignment of the control signals alone is monitored and used to 
control the alignment of the bundles in order that both the control and communication receivers 
receive the maximum strength signal that can be achieved. Independent claim 1 requires "wherein 

20 an orientation of said receiving unit" is adjusted based on an "intensity of said optical 
communication signal received by said receiving fiber relative to an intensity of said optical 
communication signal received by said array of optical fibers." Independent claim 9, as amended, 
requires "wherein said array of optical fibers detects a location of said signal relative to said 
receiving fiber... based on an intensity of said optical communication signal received by said 

25 receiving fiber relative to an intensity of said optical communication signal received by said array of 
optical fibers." Independent claim 17 requires "repositioning said optical bundle to reduce the signal 
strength in said fibers in said array of optical fibers and to increase the signal strength in said 
receiving fiber T 
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Conclusion 

Thus, Laor does not disclose or suggest repositioning the receiving fibers of an 
optical communication system based on an intensity of said optical communication signal received 
by said receiving fiber relative to an intensity of said optical communication signal received by said 
5 array of optical fibers, as required by independent claims 1 and 9, as amended, and does not disclose 
or suggest repositioning said optical bundle to reduce the signal strength in said fibers in said array of 
optical fibers and to increase the signal strength in said receiving fiber as required by independent 
claim 17. 

The rejections of the independent claims under section §103 in view of Laor are 
10 therefore believed to be improper and should be withdrawn. 



Dependent Claims 

Claims 4, 12, and 18 specify a number of limitations providing additional bases for 
patentabiUty. Specifically, the Examiner rejected claims 4, 12, and 18 under 35 U.S.C. § 103(a) as 

15 being unpatentable over Laor. Claims 4, 12, and 18 require "wherein said receiving fiber is recessed 
relative to said array." 

The Examiner acknowledges that Laor does not specifically state that the receiving 
fiber is recessed, but asserts that one of ordinary skill in the art would recognize that there are various 
reasons that one might recess a central fiber, for example, to insert a lens therein. 

20 Applicants note that there is no requirement to insert a lens for a receiving fiber for 

the present invention. A person of ordinary skill in the art would therefore not have any reason to 
recess the receiving fiber. The specification of the present invention, however, discloses that, by 
recessing the central fiber, the optical signal arrives focused on the core of the receiving fiber and 
part of the optical signal will be captured by the surrounding fibers (even for perfect alignment). As 

25 the optical signal deviates from perfect alignment, additional signal strength will be measured by the 
surrounding fibers. (Page 6, lines 16-19.) Thus, there is a clear advantage to recessing the fiber even 
in the absence of the reasons known to one of ordinary skill in the art. 
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Thus, it would not have been obvious to one of ordinary skill in the art at the time of 
the invention to recess the receiving in the device disclosed by Laor, as required by claims 4, 12, and 
18. 

The remaining rejected dependent claims are believed allowable for at least the 
reasons identified above with respect to the independent claims. 

The attention of the Examiner and the Appeal Board to this matter is appreciated. 

Respectfully, 

Date: January 8, 2004 Kevin M. Mason 

Attorney for Applicant(s) 
Reg. No. 36,597 
Ryan, Mason & Lewis, LLP 
1300 Post Road, Suite 205 
Fairfield, CT 06824 
(203) 255-6560 
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APPENDIX 

1. An optical receiving unit for a wireless communications link, said optical receiving 
unit comprising: 

5 a receiving unit including at least one objective optic element; and 

an optical bundle operable to receive an optical communication signal, wherein said 
optical bundle is comprised of an array of optical fibers arranged surrounding a receiving fiber, 
wherein an intensity of said optical communication signal received by said receiving fiber relative to 
an intensity of said optical communication signal received by said array of optical fibers is used to 
10 adjust an orientation of said receiving unit. 

2. The optical receiving unit of claim 1, wherein said array is comprised of N fibers and 
wherein N is selected to facilitate fabrication of said optical bundle. 

15 3. Theoptical receiving unit of claim 1, wherein a core diameter and numerical aperture 

of said array of optical fibers are selected to capture as much light as possible. 

4. The optical receiving unit of claim 1 , wherein said receiving fiber is recessed relative 
to said array. 

20 

5. The optical receiving unit of claim 4, wherein said receiving fiber is recessed relative 
to said array by appending an extension bundle to said optical bundle to add additional length to each 
of said fibers in said array. 

25 6. The optical receiving unit of claim 5, wherein said extension bundle is comprised of 

an array of fibers arranged around a central fiber and said central fiber is then removed from the 
extension bundle. 
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7. The optical receiving unit of claim 4, wherein said receiving fiber is recessed relative 
to said array by appending a silica disk to said optical bundle. 

8. The optical receiving unit of claim 7, wherein said silica disk has a hole in the center 
5 and wherein an outer diameter of said siUca disk is at least equal to the diameter of said optical 

bundle and an inner diameter of said silica disk is approximately equal to the core diameter of said 
receiving fiber. 

9. An optical receiving unit for a wireless communications link, said optical receiving 
10 unit comprising: 

a receiving unit including at least one objective optic element; and 

an optical bundle operable to receive an optical signal, wherein said optical bundle is 

comprised of an array of optical fibers arranged surrounding a receiving fiber, wherein said array of 

optical fibers detects a location of said signal relative to said receiving fiber and provides feedback to 
1 5 adjust an orientation of said receiving unit based on an intensity of said optical communication signal 

received by said receiving fiber relative to an intensity of said optical communication signal received 

by said array of optical fibers. 

10. The optical receiving unit of claim 9, wherein said array is comprised of N fibers and 
20 wherein N is selected to facilitate fabrication of said optical bundle. 

1 1 . The optical receiving unit of claim 9, wherein a core diameter and numerical aperture 
of said array of optical fibers are selected to capture as much light as possible. 

25 12. The optical receiving unit of claim 9, wherein said receiving fiber is recessed relative 

to said array. 
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13. The optical receiving unit of claim 12, wherein said receiving fiber is recessed relative 

to said array by appending an extension bundle to said optical bundle to add additional length to each 
of said fibers in said array. 

5 14. The optical receiving unit of claim 13, wherein said extension bundle is comprised of 

an array of fibers arranged around a central fiber and said central fiber is then removed from the 
extension bundle. 

15. The optical receiving unit of claim 12, wherein said receiving fiber is recessed relative 
10 to said array by appending a silica disk to said optical bundle. 

16. The optical receiving unit of claim 15, wherein said silica disk has a hole in the center 
and wherein an outer diameter of said silica disk is at least equal to the diameter of said optical 
bundle and an inner diameter of said silica disk is approximately equal to the core diameter of said 

15 receiving fiber. 

17. A method of aligning an optical receiving unit with an optical transmitting unit in a 
wireless communications link, said method comprising: 

receiving an optical signal using an optical bundle comprised of an array of optical 
20 fibers arranged surrounding a receiving fiber; 

measuring a signal strength of said optical signal in each fiber in said array of optical 
fibers and in said receiving fiber; and 

repositioning said optical bundle to reduce the signal strength in said fibers in said 
array of optical fibers and to increase the signal strength in said receiving fiber. 

25 

18. The method of claim 17, further comprising the step of recessing said receiving fiber 
relative to said array. 

8 



Ahrens 6-89-5-2 

19. The method of claim 18, further comprising the step of appending an extension 
bundle to said optical bundle to add additional length to each of said fibers in said array. 

20. The method of claim 18, further comprising the step of appending a silica disk to said 
5 optical bundle. 
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STATUS OF CLAIMS 
Claims 1 through 20 are pending in the above-identified patent application. Claims 1- 
4, 9-12, and 17-18 remain rejected under 35 U.S.C. §103(a) as being unpatentable over Laor (United 
States Patent Number 6,031,947). The Examiner has indicated that claims 5-8, 13-16, and 19-20 
would be allowable if rewritten in independent form including all of the limitations of the base 
claims and any intervening claims. 

STATUS OF AMENDMENTS 
There have been no amendments filed subsequent to the final rejection. 

SUMMARY OF INVENTION 



The present invention is directed to a method and apparatus for aligning and 
maintaining the alignment of the transmitting unit and the receiving unit in an optical wireless 
communication system. The receiving unit includes an optical bundle positioned at the focal point of 

15 an objective optic element. The optical bundle is comprised of an array of optical fibers, arranged 
surrounding the receiving fiber. (Page 5, lines 9-24.) The receiving unit also includes a number of 
detectors that measure the optical signal strength on a corresponding fiber in the optical bundle. 
(Page 4, Une 29, to page 5, line 8.) The array of fibers is used to detect the location of the received 
signal relative to the receiving optical fiber and to provide feedback to adjust the orientation of the 

20 optical bundle to optimize the received signal strength. When misalignment occurs between the 
received signal and the receiving fiber, some of the incident received signal will be captured by one 
or more of the outer optical fibers. (Page 5, line 25, to page 6, line 4.) The amplitude of each of the 
generated signals are then compared to each other, thereby giving a direction in which to drive the 
optical bundle back into alignment with the received signal. (Page 7, line 12, to page 8, hne 10.) 

25 The present invention provides automatic tracking using the information-carrying optical signal, 
without the need for a separate laser. 
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ISSUES PRESENTED FOR REVIEW 
Whether claims 1-4, 9-12, and 17-18 are properly rejected under 35 U.S.C. §103(a) as 

being unpatentable over Laor. 

5 GROUPING OF CLAIMS 

The rejected claims do not stand and fall together. More particularly, for the reasons 
given below, Applicant believes that each of the dependent claims 4/12/18 provide independent 
bases for patentability apart from the rejected independent claims. 

10 ARGUMENT 

Claims 1, 9, and 17 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 

Laor. In particular, the Examiner asserts that Laor discloses "a method of aligning fiber ends 

including using a bundle with a receiving fiber that analyzes the signal strengths of the surrounding 

fibers relative to the receiving fiber in order to detect the location and provide a feedback for precise 

15 aUgnment (col. 3, lines 14-24 and col. 5, lines 53-64)." 

Applicants note that Laor is directed to aligning bundles of fibers containing control 
and communication signals. The alignment of the control signals alone is monitored and used to 
control the alignment of the bundles in order that both the control and communication receivers 
receive the maximum strength signal that can be achieved. Independent claim 1 requires "wherein 

20 an orientation of said receiving unit" is adjusted based on an "intensity of said optical 
communication signal received by said receiving fiber relative to an intensity of said optical 
communication signal received by said array of optical fibers." Independent claim 9, as amended, 
requires "wherein said array of optical fibers detects a location of said signal relative to said 
receiving fiber... based on an intensity of said optical conmiunication signal received by said 

25 receiving fiber relative to an intensity of said optical communication signal received by said array of 
optical fibers." Independent claim 17 requires "repositioning said optical bundle to reduce the signal 
strength in said fibers in said array of optical fibers and to increase the signal strength in said 
receiving fiber,'' 
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Conclusion 

Thus, Laor does not disclose or suggest repositioning the receiving fibers of an 
optical communication system based on an intensity of said optical communication signal received 
by said receiving fiber relative to an intensity of said optical communication signal received by said 
5 array of optical fibers, as required by independent claims 1 and 9, as amended, and does not disclose 
or suggest repositioning said optical bundle to reduce the signal strength in said fibers in said array of 
optical fibers and to increase the signal strength in said receiving fiber as required by independent 
claim 17. 

The rejections of the independent claims under section §103 in view of Laor are 
10 therefore believed to be improper and should be withdrawn. 

Dependent Claims 

Claims 4, 12, and 18 specify a number of limitations providing additional bases for 
patentabihty. Specifically, the Examiner rejected claims 4, 12, and 18 under 35 U.S.C. § 103(a) as 

15 being unpatentable over Laor. Claims 4,12, and 1 8 require "wherein said receiving fiber is recessed 
relative to said array." 

The Examiner acknowledges that Laor does not specifically state that the receiving 
fiber is recessed, but asserts that one of ordinary skill in the art would recognize that there are various 
reasons that one might recess a central fiber, for example, to insert a lens therein. 

20 Applicants note that there is no requirement to insert a lens for a receiving fiber for 

the present invention. A person of ordinary skill in the art would therefore not have any reason to 
recess the receiving fiber. The specification of the present invention, however, discloses that, by 
recessing the central fiber, the optical signal arrives focused on the core of the receiving fiber and 
part of the optical signal will be captured by the surrounding fibers (even for perfect alignment). As 

25 the optical signal deviates from perfect alignment, additional signal strength will be measured by the 
surrounding fibers. (Page 6, hnes 16-19.) Thus, there is a clear advantage to recessing the fiber even 
in the absence of the reasons known to one of ordinary skill in the art. 
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Thus, it would not have been obvious to one of ordinary skill in the art at the time of 
the invention to recess the receiving in the device disclosed by Laor, as required by claims 4, 12, and 
18. 

The remaining rejected dependent claims are believed allowable for at least the 
5 reasons identified above with respect to the independent claims. 

The attention of the Examiner and the Appeal Board to this matter is appreciated. 

Respectfully, 

10 (M . /Ur^ 

Date: January 8, 2004 Kevin M. Mason 

Attorney for Applicant(s) 
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APPENDIX 

1 . An optical receiving unit for a wireless communications link, said optical receiving 
unit comprising: 

5 a receiving unit including at least one objective optic element; and 

an optical bundle operable to receive an optical conmiunication signal, wherein said 
optical bundle is comprised of an array of optical fibers arranged surrounding a receiving fiber, 
wherein an intensity of said optical communication signal received by said receiving fiber relative to 
an intensity of said optical communication signal received by said array of optical fibers is used to 
10 adjust an orientation of said receiving unit. 

2. The optical receiving unit of claim 1 , wherein said array is comprised of N fibers and 
wherein N is selected to facilitate fabrication of said optical bundle. 

15 3. The optical receiving unit of claim 1 , wherein a core diameter and numerical aperture 

of said array of optical fibers are selected to capture as much light as possible. 

4. The optical receiving unit of claim 1 , wherein said receiving fiber is recessed relative 
to said array. 

20 

5. The optical receiving unit of claim 4, wherein said receiving fiber is recessed relative 
to said array by appending an extension bundle to said optical bundle to add additional length to each 
of said fibers in said array. 

25 6. The optical receiving unit of claim 5, wherein said extension bundle is comprised of 

an array of fibers arranged around a central fiber and said central fiber is then removed from the 
extension bundle. 
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7. The optical receiving unit of claim 4, wherein said receiving fiber is recessed relative 
to said array by appending a silica disk to said optical bundle. 

8. The optical receiving unit of claim 7, wherein said silica disk has a hole in the center 
5 and wherein an outer diameter of said silica disk is at least equal to the diameter of said optical 

bundle and an inner diameter of said silica disk is approximately equal to the core diameter of said 
receiving fiber. 

9. An optical receiving unit for a wireless communications link, said optical receiving 
10 unit comprising: 

a receiving unit including at least one objective optic element; and 
an optical bundle operable to receive an optical signal, wherein said optical bundle is 
comprised of an array of optical fibers arranged surrounding a receiving fiber, wherein said array of 
optical fibers detects a location of said signal relative to said receiving fiber and provides feedback to 
1 5 adjust an orientation of said receiving unit based on an intensity of said optical conmiunication signal 
received by said receiving fiber relative to an intensity of said optical conmiunication signal received 
by said array of optical fibers. 

10. The optical receiving unit of claim 9, wherein said array is comprised of N fibers and 
20 wherein N is selected to facilitate fabrication of said optical bundle. 

1 1 . The optical receiving unit of claim 9, wherein a core diameter and numerical aperture 
of said array of optical fibers are selected to capture as much light as possible. 

25 12. The optical receiving unit of claim 9, wherein said receiving fiber is recessed relative 

to said array. 
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13. The optical receiving unit of claim 12, wherein said receiving fiber is recessed relative 

to said array by appending an extension bundle to said optical bundle to add additional length to each 
of said fibers in said array. 

5 14. The optical receiving unit of claim 13, wherein said extension bundle is comprised of 

an array of fibers arranged around a central fiber and said central fiber is then removed from the 
extension bundle. 

15. The optical receiving unit of claim 12, wherein said receiving fiber is recessed relative 
10 to said array by appending a silica disk to said optical bundle. 

16. The optical receiving unit of claim 15, wherein said sihca disk has a hole in the center 
and wherein an outer diameter of said siUca disk is at least equal to the diameter of said optical 
bundle and an inner diameter of said silica disk is approximately equal to the core diameter of said 

15 receiving fiber. 

17. A method of aligning an optical receiving unit with an optical transmitting unit in a 
wireless communications link, said method comprising: 

receiving an optical signal using an optical bundle comprised of an array of optical 
20 fibers arranged surrounding a receiving fiber; 

measuring a signal strength of said optical signal in each fiber in said array of optical 
fibers and in said receiving fiber; and 

repositioning said optical bundle to reduce the signal strength in said fibers in said 
array of optical fibers and to increase the signal strength in said receiving fiber. 

25 

18. The method of claim 17, further comprising the step of recessing said receiving fiber 
relative to said array. 
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19. The method of claim 18, further comprising the step of appending an extension 
bundle to said optical bundle to add additional length to each of said fibers in said array. 

20. The method of claim 18, further comprising the step of appending a silica disk to said 
5 optical bundle. 
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